Isolation, characterization, and esterase and CO2 hydration activities of ubiquitin from bovine erythrocytes.
Ubiquitin was isolated from bovine erythrocytes by a relatively simple procedure involving extraction with chloroform and ethanol, chromatography on DEAE-cellulose, and gel filtration. Amino acid and partial sequence analyses showed it to be identical to previously isolated material. Ubiquitin released p-nitrophenolate from p-nitrophenyl acetate, but did not cleave other esterase substrates that were tested. It had a turnover number of 116 mmol for p-nitrophenyl acetate at pH 7.7 and 30 degrees C, and this activity was relatively stable to heat treatment. Electrophoretic studies indicated that the ubiquitin was sequentially acetylated by p-nitrophenyl acetate, as judged by the appearance of more anodically migrating components. The reactions of ubiquitin with p-nitrophenyl acetate at pH 7.0 were biphasic and consisted of (a) an initial phase, during which the release of p-nitrophenol resulted from monoacetylation of the ubiquitin and from ubiquitin-catalyzed hydrolysis of the ester; and (b) a second phase, during which the release of p-nitrophenol resulted only from the breakdown and reformation of the acetyl-enzyme complex. Ubiquitin also showed CO2 hydration activity and could be localized following gel electrophoresis by the CO2-bromthymol blue staining method. The strong inhibitor of carbonic anhydrase, acetazolamide, also inhibited the CO2 hydration activity and p-nitrophenyl acetate activity of ubiquitin. An antibody against this protein did not precipitate bovine carbonic anhydrase II. The esterase activity of ubiquitin was much higher than those previously reported for the carbonic anhydrases.